Species of the genus Wickerhamomyces form persistent or deliquescent, hat-shaped, spherical ascospores. They are characterized by negative diazonium blue B reaction and an inability to assimilate methanol and hexadecane as carbon sources (Kurtzman et al., 2008a, b) . The genus Wickerhamomyces previously contained species of the genera Pichia, Williopsis and Hansenula but is now well circumscribed as a result of phylogenetic studies using sequences of the LSU, small subunit rRNA (SSU) and elongation factor 1a (Kurtzman et al., 2008b (Kurtzman et al., , 2011 . There are now 26 accepted species of the genus Wickerhamomyces (http://www.speciesfungorum.org/Names/ Names.asp) as a result of the recent addition of seven novel species including Wickerhamomyces tratensis (Nakase et al., 2012) , W. xylosica (Limtong et al., 2012) , W. mori (Hui et al., 2013) , W. siamensis (Kaewwichian et al., 2013) , W. scolytoplatypi (Ninomiya et al., 2013) , W. sylviae (Francesca et al., 2013) and W. arborarius (James et al., 2014) .
Species of the genus Wickerhamomyces were isolated from different habitats including soil, sea and ocean waters, plant material, phylloplane, insect tunnels, guts of wood-boring insect larvae, migratory birds, brined vegetables and jams (Kurtzman et al., 2008a) . One species, W. anomalus,was isolated as an opportunistic pathogen of humans and animals (Kurtzman et al., 2008a) .
Species of the genus Wickerhamomyces are important in biotechnology. For example, W. bisporus produces lipase, Abbreviations: ITS, internal transcribed spacer; SSU, small subunit.
The GenBank/EMBL/DDBJ accession numbers for the sequences of the D1/D2 domain of the large subunit rRNA gene, the internal transcribed spacers and the sequences of the small subunit rRNA gene of strain T are KF938676, KF938677 and KF938678, respectively. Accession numbers for other sequences determined in this study are given in Table S1 .
Three supplementary tables are available with the online Supplementary Material.
W. ciferrii produces crystals of tetra-acetyl phytosphingosine, W. lynferdii ferments coffee cherries and W. pijperi produces aroma compounds (Kurtzman et al., 2008a; Izawa et al., 2015) . Also, W. anomalus was shown to exhibit antimicrobial activities (Golubev 2015) , has the potential for the production of aroma compounds (Sabel et al., 2014) , has been used in malting (Laitila et al., 2011) , was employed as a biocontrol agent for suppression of moulds in harvested grain (Kurtzman et al., 2008a) , and exhibited potential probiotic effects on broilers (García et al., 2014) . Given the economic importance of many known species of the genus Wickerhamomyces, there may be undescribed species that are equally as important biotechnologically.
We isolated strain IBRC-M 30103
T from soil in Kharg Island, Persian Gulf, Iran, during an investigation on yeast biodiversity in soil. During a separate project aimed at identifying novel dimorphic species from fruits of street trees (Sipiczki, 2011 (Sipiczki, , 2012 , we found four similar strains (IBRC-M 30166, IBRC-M 30224, IBRC-M 30225 and IBRC-M 30226) from Galle, Sri Lanka, on fallen fruits. Isolation of yeast strains was carried out according to protocols described by Nasr et al. (2014) . Physiological tests were conducted according to standard methods (Kurtzman et al., 2011) . Induction of the sexual stage was tested on acetate agar (Merck), 5 % malt extract agar (Merck), yeast extractmalt extract-peptone-glucose (YM) agar (Merck), Gorodkowa agar (Merck), cornmeal agar (Fluka) and potato dextrose agar (Merck), at both 15 and 28 C for 6 weeks (Kurtzman et al., 2011) . Agar invasive hyphal growth was induced on solid medium containing 4 % horse serum and 2 % agar. The yeast cells were propagated overnight at 28 C. Aliquots of 2 µl of 10 7 cells ml À1 dilution were spotted on the surface of serum agar and incubated at 28, 30, 34 and 37 C for 10 days. Culture plates were monitored daily for invasive growth (Douglas et al., 2013) .
To test for sexual compatibility, IBRC-M 30103 T and IBRC-M30166, IBRC-M 30224, IBRC-M 30225 and IBRC-M 30226 were grown overnight in 5 ml YPGbroth at 28 C. The cells were centrifuged at 14000 r.p.m. for 15 min and washed with sterile water. The pellet was then re-suspended in 100 µl distilled water and a 10 µl aliquot of each cell suspension was co-spotted in all possible combinations.
DNA was extracted according to the method of Hanna & Xiao (2006) . The D1/D2 domain of the LSU, the internal transcribed spacer (ITS) region of ribosomal DNA and the SSU were amplified by PCR and sequenced using primers NL1 and NL4, ITS1 and ITS4, and NS1 and NS4, respectively (White et al., 1990; Lin et al., 1995; Kurtzman & Robnett, 1998) . The amplified DNA fragments were checked by agarose gel electrophoresis and sequenced using the same primers. DNA sequences determined for this study were deposited in GenBank (Table S1 , available in the online Supplementary Material).
Phylogenetic analysis was performed following previously described methods (Pratibha et al., 2014) . Closely related sequences were downloaded from GenBank ( Tables S2 and  S3 ). Sequences were aligned with MAFFT v. 7.122b (Katoh & Standley, 2013) and alignments trimmed with BioEdit (Hall, 1999) . To select the most appropriate model of sequence evolution, jModel test v. 2.1.1 (Guindon & Gascuel, 2003; Darriba et al., 2012) was run on each gene (SSU, ITS, LSU). The GTR+I+G model was chosen according to the Akaike information criterion (AIC) for SSU and LSU partitions. The GTR+G model was chosen according to the AIC for the ITS partition. Before phylogenetic analysis, the alignments were concatenated with Sea View v. 4.4.2 (Gouy et al., 2010) . Bayesian inference was performed with MrBayes v. 3.2 (Ronquist et al., 2012) with three independent Markov chain Monte Carlo (MCMC) runs. Each MCMC ran for 5.0Â10 6 generations sampling every 500 generations. The first 25 % of trees were discarded as burn-in, the 22 503 remaining trees were kept and combined into one tree with 50 % majority rule consensus. To determine the intraspecific and interspecific distances, the uncorrected pair-wise distances (p-distance) and the number of base differences were calculated between each sequence in the ITS alignment in MEGA 7 (Kumar et al., 2016) .
All strains produced yeast colonies that were initially smooth but their surface gradually became wrinkled and fringed with time. All strains formed branching mycelia that penetrated the solid medium, and they both produced blastoconidia along the hyphae to establish satellite yeast colonies, which is characteristic of many dimorphic species. However, we did not see signs of conjugation and we did not observe the formation of asci or ascospores. The isolates showed strong invasive hyphal growth after 5 days of incubation at 28 C and 30 C ,and weaker hyphal growth at 34 C and 37 C (Fig. 1e-g W. alni was isolated from fluxes in alder trees while C. quercuum was found in insect frass of tree exudates (Kurtzman et al., 2011) . The ecological source of C. ulmi is unknown (Kurtzman et al., 2011) . We isolated strain IBRC-M 30103 T from soil in Kharg Island, Persian Gulf, Iran, and four similar strains (IBRC-M 30166, IBRC-M 30224, IBRC-M 30225 and IBRC-M 30226) were isolated from Galle, Sri Lanka, on fallen fruits. More studies are needed, but for now, Wickerhamomyces orientalis f.a., sp. nov. could be a saprophyte given that it was found in soil and on fallen fruits. probability of 1.00 (Fig. 2) ; the proposed novel species was closely related to C. quercuum, C. ulmi and W. alni. In the ITS phylogeny (Fig. 3) , they formed a clade with three uncultured fungi strains, FICUS 002 (JX174730), FICUS 007 (JX174735) and FICUS 017 (JX174745) isolated from figs in Panama, with a posterior probability of 1.00. Based on these results, we hypothesized that our newly isolated strains represent a single phylogenetic species. Using the ITS alignment, the within-species average p-distance was 0.032 ±0.002, whereas it was 0.250±0.002 in relation to other species of the genus Wickerhamomyces. We also calculated the number of base differences. The strains differed on average by 11±1 bases among themselves and by 84±4 bases from the other species of the genus Wickerhamomyces.
Description of Wickerhamomyces orientalis Sipiczki, Nasr, H. D. T. Nguyen & Soudi sp. nov.
Wickerhamomyces orientals (o.ri.en.ta¢lis. L. adj. orientalis pertaining to the east, the specific epithet refers to the occurrence of the new species in the Middle-East where the type strain was isolated).
Colony margins are entire (Fig. 1) . Growth on YPG agar: after 48 h at 28 C, growth is butyrous, glistening, white-coloured, with a smooth surface but the surface of the colonies gradually becomes wrinkled with time (Fig. 1c, d ). Production of invasive branching mycelia that penetrate the solid medium is observed (Fig. 1e-g ). Production of blastoconidia along the hyphae establishes satellite yeast colonies, which is characteristic of many dimorphic species (Fig. 1h) . The cells are ovoid to ellipsoidal and measure 3.5-7.0Â2.5-6.5 µm and occur singly, in pairs or in small clusters. Budding is multilateral (Fig. 1i) . After 7 days of growth on YPG agar at 15 C and 28 C, cells frequently form branched, true hyphae ( Fig. 1j ) and abundant pseudohyphae (Fig. 1k, l No growth is detected when each of the compounds soluble starch, inulin, methanol, citrate and n-hexadecane is used as the sole carbon source. L-Lysine and glucosamine are weakly assimilated while potassium nitrate, sodium nitrite, creatine, creatinine, cadaverine and imidazole are not assimilated. Growth in vitamin-free medium is negative. Growth at 25, 28, 34 and 37 C is positive, but not at 4 or 40 C. Growth is negative in the presence of 0.01 % cycloheximide and 0.1 % cycloheximide. No growth is observed on media containing 50 % glucose or 60 % glucose. Growth on medium containing 3 % NaCl is positive but growth in the presence of 10 % NaCl or 16 % NaCl is negative. Starch-like compounds are not produced. Diazonium blue B and urease reactions are negative. 
